Identification of a free radical and oxygen dependence of ribonucleotide reductase in yeast.
Ribonucleotide reductase is a key enzyme for DNA biosynthesis. The enzymes isolated from animal and plant cells possess a stable tyrosyl free radical which is essential for catalysis. Fungal ribonucleotide reductases are little known; the partially characterized enzyme from yeast cells proved exceptionally shortlived, and a free radical could not as yet be demonstrated. We here show that a doublet ESR signal centered at g = 2.0046 can be measured below 60 degrees K in rapidly purified protein samples which is very similar to the ESR spectra of the tyrosine radicals present in other eukaryotic ribonucleotide reductases in structure, microwave saturation, and quenching by hydroxyurea. Because generation of these radicals requires oxygen, anaerobic yeast cultures were also studied. No change in ribonucleotide reductase was observed at 50 ppm residual oxygen in the gas phase, but cell proliferation ceased entirely under complete anaerobiosis.